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im^mi] m-mMM<D2^<ommMosF ETj^u 

2ocoei^MOSFETi:. 2 ocotSfitXIimi h ^ > 

mEE^Vcc. iteiZfiMOSFETOL^l^ffiSfE^rV 

Feltc, 'j ir/i^f^co 2ocoy — Kc/) 9 "^co 1 oco 

/ - K(30ll/E ^ V cc - V th J: »9 :^ # I ^^EE ^ 5 :i i: *: 

(IS*rl2] ^-^miS/<7)2o(;:)ixt5MOSFETS:(>' 
2 0(7)|cillMOSFET<i:. 2 0(7)Jgt^3^( i^J^ h ^ > 

^ SCO / -^^ y -tryi-/i>4^':#«5:ai*:±{::T i--mzmf^^ 
iL. ±t£IEK]MOSFETcoy-;^>mi^;6'^Miiib1^mte 

±m^mitmi^±\z{t'p/j: < i h±m^mMo s f e t 

coy- hmi^lct$l3c$ix/cl7- K^t^.^IZi;)i-5 7t^oo^ 
-KK^-r/<<h. ±t£^lEI)<^mfi.'^.<t±t5m2K3^^m 

^-e^x^^niiSm 1 fijl^mfw.*- corns i:±fEII—comiE 

[ IS:*iS 3 J ^—^gSiyco 2 ocofZibM O S F E T (>' 
2ocotei||MOS FETi:, f#» h 7 > v-':^ Xi^b ^^iT-S 

s FETcoy-;^l:fil;65miijbl1^mf3:.^.{ctM^$;lx. ± 

5 <^rtf Lfz^mmmMmo 

2oco$ciiMOSFETi:, 2 ocotgJJcj^fjiJgllll h 7 > 
i^:^9f)^(bfj:^nwm'rt{zx^m^$ixfz:^-9'r^ y 

^^^(D^^^j irjuf)'-^^^wmi^±{zr i^-mzifm^ 

±f£SII®jMOS F ET(Dy-::^mWpmim\rMitL 

.^Azmm^ii. ±tiM^m^<D-:^(Dm,m/>^-m2mi'^m 
±m^mitmii^±izit^p^j:< t iy±tim^^Mo s f e t 



(2) #r?3¥5 - 1 2 0 8 8 2 

coy- h®ffir'^5 7- KJ^^i5!iiib-r^fci^co'7— k k 

±tS/^ 1/ -t/ucotei^MO S F ET(7:)L^i.Mita;/E^jK 
ibMOSFET6^Ltv^fii:l:JEJ:«9/J^$< Lfcc<!:^1# 

tc^—co/— Kir. 

11 IJc CO ^ z: CO ^ < / u ;^ tfc 1: IE ^ |g ^ 5 S H c7:> ^ < / u ;^ 

iHlSScoKjf^^it'iLS-^^S— ±t£M— co/</U7^a;jE5g 
±IE^— co/</u^:tfcl:jE?rfi)ffl LT. miSmJEJ: 19 t,::^ 

So 

(lfl3jtrS7l m-*mSc0 2ocOiEiftMOS F ETSO' 
2 0COK5SMOS FET 2 ocOtg}n3^l±»fl^ h ^ > 

v;^:5^/i-b^c^5^fl?^T-. \ZX.^m^^^Xfz.7.-^y^ ^ y 

ALtZmWmo S F E Tco y-;^miilg//^» 1 Dbl^mii 

}Lt^^'mtmw^±.\z\tpf^< t hi.tzW'&uo s F E T 

coy- hmfiSfclg«^$nfcl7- KSSra!ffi|j-t-'5fc*^c0 9 
— K K^-r^<t . ±fB2ocor^i^MOS F ETtr^it^^ 

^t, mu-hWi&^ix^mmM^x,^ ^^f^v^m/Eco® 

-co'l:E^^8^-t-5 »-comi±5g3£lHl2Tl>ar^«i L . 



±te !7 - K^cO«BE/;^ l|-co0#Pd1(- ±ia^Sl5/;- h IM^ S 
[0001] 

iff {CfSmaE-Cfbl^-ra ^ ^ y R AM(c4tii^.e*^g 
[00 0 2] 

1^^-tt5St'ff{wP^^LT{i, 1 9 9 0 vx>;^^v'"'^7i. . 

• r-i^^iJJi^ • -<-/<X (1 9 9 0^) S5 3S;)^»b^ 
5 4.W (1990 Symposium onVLSI Circuit, Digest of T 
echnical Papers(l990) pp. 53-54, Till 60 l/t*tSi*f 

[0 0 0 31 t.fz. mmm:^-^'r SRAM^m^Z. 
mLX\t. 1 9 9 Or^ — — ' — -9 — -i-'y 

^^-Y v>aiy5. h . . ^^^i^tv . y<x ( 1 9 

9 0^) mi 3 2^i)-h%\ 3 3 M (1990 IEEE Interna 

tional Sol id-State Circuit Conference. Digest of T 
echnical Papers(1990) pp. 132-133, )^TII 2 CO (AfJ^tt 

[0 0 0 4] ^7t. fi^iE-r^T F TS^^- 1^ -ir/u^ffll,^ 

fz.7^ 9^ 4 V '7 R AMcoStl^iCfelLTIi. 1 9 8 9 >-> 

'yzs.:^ V • • "T-^ • (1 9 8 9^) 

^2 9.W/>^bM3 0M(l989Symposiuin on VLSI Circui 
t, Digest of Technical Papers(1989) pp. 29-30, J^T 

[0 0 0 5] \&miix\ mu^hm^^^x^mm 

(US-S. y.{t. •%\£\b\U) coS{^(3r^gLT(i. 1 9 8 8 > 

Y v'zc;'^ V ' . -r • /<:x (19 8 8 

l?5 lH/!j^bS?5 2M(1988 Symposium on VLSI Ci 
rcuit, Digest of Technical Papers (1988) pp. 53-5'l. 

a T 5 CO 'ii^mm t^-j) izmm. $ v > , 

[0 0 0 6] 



'm^W-S- 1 2 0 8 8 2 

[0 0 0 7] ±.ttW^\(Oi^^mmt. m2(0±m\z^^ir 
NM -N4 ^ 206OPMOSF ET PI. P2i:^« 

5?.LTi^67!i^ f^ — ^m_h(C 60COMO S F ETSrAIS 
L X / 'j ir t^¥/?fe L ^tii 4h ^/c *6 . y ^ 'j 

[0 0 0 8 ] ±feS2cOf*^J$»ffi. I3 2c/^TE1 

(C.^-TJC^IC, 4o(ONMOSFET Nl"-N4cO± 
(cSiffitJtcoftl^rR 1 , R 2 ^fa)lL7ti^;}^t4>^fiiffiJytM 

3 . 3 vxh n . ^niaTcof&mEiii^twF^ 

L T li%lS $ nri ^ <C /ii- o fco 

[0 0 0 9] Jitfim3cOf/t5feaf#{l. Il2co4'Il 

(CT^i-J;')(::4ocONMOS F ETN 1 -N4cO±t-^ 
mV'7'^'J^79 (TFT) Tc^^Tl. T2%:mm\.fz 
TFTM/^'J-t:/U^ffll>-Cl^^. ^mm<iX\±. Sffi 
fiiS/T^^ 'j -tryui:(i{$'l^^comfi'Cs R AMcot^^ 'J ir 
^^^nm.X^. ^/c. TFTcomyifcC.i:t:)S}ftj7t-t/u.fc 

*9 ^wg:'l;EEibf^;5»*'5jHgi:-,tb^/y* 2v^xf)mwx^^ 

[0 0 101 •)^3±f^3oco^;^^t^^'ffT• 
^±. i.^TiX'f.S««t:;!i->o2 VJaTcO{gmEEii!ji1^&PB# 

(0 0 1 1 J \&m^mmzm'r7:>f^m%:mh/)-\z.^^tz 

o (&®IEibi1^/-5'i^Bg4^^^C N40 S Si CO ^ ^ 'J ir , 
± td m 2 CO 5^ (^J « 3 ffi I ^ 6 ;i X ^ ^ m /£ Hb <^ ^ T' 4^ 

10 0 1 2 ] lasfi. ^^CMOSMc^;^-^';-^^^!:. 

i: #(0.>^ y ir/n^ar>co^EE?Sff^^'>:$ ^ u — s 
X^)f^tbfzh(ryxh^. \^^'rJi\{,mM.mJ£\tl. 2VX 

[0 0 1 3 ] l213Tt;t. lll2c/)±[lioJ:L>'TIllT'5Si2lM 
O S F E T N 3 'iii L X , &(Mco / — K V 1 a — u 
(UT" L" /l^^b-'W U-'<^t^ (1':AT" H" 

[0014] [212co±[l:fc.j:L>'Tllcoi^-fnco y ^ y 
^L'-C^; y — KV 1 fi. ::^T'ltl5i£-MO S F E T N3-Sril 
L'CS^iA^n^//^ feiJiMO S F E T/r^NMO S F E 
TX^hfz^iZ. nMM^ V cci) ^ lb L t ^ (itmH V t h fc 
tt 'J^ ^ t ^ tti± V cc - V th//i -r ^ ^ i A ^ ii o i: 4^ 



(3) 



(4) 
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it. PMOSFET P 1 /1'^l^ii{C7tffl:5r?f 9 7t*6}i. 
^Uir/uir^^CMOSSycOTt^U-tryuco/— KV 1 c/;) 
[ 0 0 1 5 J [i] 4 (i:, y — hi: K U-f > //^ -i^^ n .-/j y 

i^l h 7 > v ^ N v3 , N 4 i: b -5 :7 y n :y 

[00161 m4(D:^miz7!k-txo{zm^iifiLmi'^(r>m 

av b 1 V b 2coa:{i^/iiSibi9 . cn^ir>'>^r vy' 
{:: J: o nrgiHi-^ ^ <i: (c j: o Tt-'- c /j ^-^Sg 

^ y ir/H^Sl5comi±V 1 i: V2;^^{5<!rA^^'f5]i:mi±(c/j: 

:7l- J: o Ttgti L XT'- 9 ^^gg^fcH-T C t fy^X t 
I' \ 

[ 0 0 1 7 J [a 3 . EI 4 Xfr^ L /c -> ^ ^ U — -> 3 >-;t^ ^ 

(C.T^ L fc^ 3 (r)\^^mx\t. AWC: T F T V ^ -t- 

K«ffi^;/^# < LTV^/^io L/^^'L, El 2 cO't'llcoT 

FT§!^7^^- 'jir/ui:l^;t i: ^)m?l^>miE//^2 V.J: '9 fj/]^^ 
t ^S-^ t:: T F T (oWiUfmh^lif}- . C M O S 5!! ^ 
^ I) iryucoPMO S F ET J: *9 ^fi^/j-[c/J^$ < f^-oX 

[ 0 0 1 8 J •:^^mt\t^%m(n\:x}^(n%m^i^%^mi^t 

[0 0 19] ::co@e^ii, ^ot.x\^fs.<mW'^m.f)X 



[00 2 01 

Sl^gfiiM, XfiTFT5!|oo>^'jir^Kriyi^-c. * 
^iA^l3#7<-^ y -tr/H^60" H" u-'</UcoSj£'r. SEfiiM 
O S F E TcoS1S^<>1' T>^^lb^$r^;/>/:: L # v ^ffiUlESr 

(0 0 2 11 ^?m(om 2 (ommmAt. m^&^m. x 

GE t^lffimiEi^f '1 ^'^X^mk^ afl-r >5 i: -^^#18 1 

[0 0 2 21 *li§0^co»3cO||ffiff^S§{l. TFTMcoy 
-X- y S R AM-c\ m/i^^m/E^): 0 

^ 7< ^- y irvucoft]^T-^o T F Tcor^m*^^icet#&-r^¥- 
[00 2 31 :^mn(Dm4(D'mmmm\t. sstas, x 

fiTFTg^07<^yir/U^fflL^^SRAMT% ItHfiSfi 

7-^60" H" 4b\J:l>'" L" (>:>m)3E^. nrn-e;ixm2S 
i^MO S F E TOO L ^ i.>(itmiia:lI©jMO S F E T cO L 

[ 0 0 2 4 ] ;^5iP^COH5o0^teJf:^S|(i. =:i>7">-y— 

i: -y ^^^rLrm'iVt?IlE/y^tM^$>|-i/cy- Kc/^ i: . .X 
tr. Coo/<:/u;^^/^^^i>T#/E$nfcS)EX(i. .too 

[0 0 2 51 ^^pjicomeco^tiS^F^t^ji. Jrtemsco^ 
i^m.^m^<f\^y^n^^^\a\'m^mv^^^tx^<f\^7.^J^'^^ 

ffi ± ( ^ Sr f/fS 5 w i: « ® t o CO -e o . 
[0 0 2 61 

±ii!!L/c?:?D< , S R AMcOtemffiiJjfl^co^ii 
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[ 0 0 2 7] f;^5l5. m^ih^^^(0?^^'J't^l'iO\^U(OM 

VthJ: *9 < T-t Vi^T<7)S R AMCOiam 

[0 0 2 8 1 ^^m(Om2(Omt&mm^X.ix\:^. #(£0 
SS^ffli^5Ci:{zJ:«9, ^-h^m^-" H" </:>P#coaJE^ 

f/to'C. »^iA'?fP#</:>;^'=e 'jir/n^g|5oo^iE^Vcc 
- vthJ; ^ t>A#tMit'C-^'5Vch-vthic'e#^co'e2 
V jy Tco s R A MOfSmJEtbl^ =&^Hg(::i- ^ ';c&^;5' ^ 

[0 0 2 9] T F T§!!7<^ 'J ir/K/:):gf^T'^5TF Tf-i 

t^o-C, ^#iA^P#coy ^-llir/uco" H" com/Ear 
T F T«::J: «9:tJS(C3tl:LTiii< -C't ^-^"C'. 2vaT 

iryucoKillMO S F E Tco L # v MiSmE^^J^^ < "T^co 

T^^'jiryUF^griCoSEE^:^^ < 2Vt;.TcosRAM 

B#<^l|JE$r A6PSEElzi-5cQ-(:\ ^iUMO S F E T 
"C^ -So 

(0 0 3 1 1 *:?§i!^<50m2, S3. 4 c!:>*t;Siff^ 

Pj! CO m 5 a:^ ^UE Jf^f® .J: n . /< n/^ ^ ^^jg^f. (i i:jft 

^^^<)Z.t\zX^X. K'ffilEifjfl^O S R A M ^ ffi: 

[0 0 3 21 :^^m<Dme(DnmmmAzxiuf. 

fS m t 5 ?#filH#ffl ^ <: /u ;^ mBETfli ± 0 ?S iS /jr 

''mmfj'^mm)mo:>mznmim^^^ 

mi"^^-^. ^mnm:^myjm¥mm(Dm^z^tmimm 

< / 1- 71 ?1 1£ 0 S« ^ SfMI^ ^- it T ' < / u ;^ f£ 'Sr 3l 



'C, la (1^0* ( c ( i M (5^ CO :^ # I. ^ # lEm/± :^ f i ^ 5r IS t 

^T'#-5o f$o-c, z<D^^k^my^^xmmmz{tmM9 

S R AM?r^#t^0#l::i3:ISv^#«ijfLT'^^''e^ h^h^rt^-h 
[0 0 3 3 1 

iztmir^a 

[0 0 3 41 *^q^C0||— <0||1iSM(/^S R AMCO;/ ^ U 

I 0 0 3 5 1 m iwial^T, N 1 . N 2 iiN^ -V >- 
cOllKjMO S F E T. N3. 4 (3:N=?^ A' t^/L-cO^ii 
MOSFET. Tl. T2liTFT. Vwii "7- 
Vm(3:p<^ y ir/KOjf&l:?:^, VbU Vb2(j: v 1 

IfiY^^-y^-. 1 2\t^m^'— 9m^^ 1 3f;t-tr>-;^r 
>7''ett>5. S R AN4iijoV^T{i.4: < Sa^bitTi^^ .4: '5 

t'-yhJ^5VbK Vb2corp^tcmR^A V/t*|giL. Zi'li: 
±i^7.T>'yxm^LXr''—^tLX[^:bir^o mi(0 

mm\zio\.^x. i^mnxit/^ y -t^i^izm^ii-^^xtz 

m/EVlti, - (iO/— Hy^'i^il^MO S F E T N 3 ^ii 

Lr»#iA-^4x^o o^'9, #.smsvmco^Ksrim/^.®JE 
Vcc<l:[^i: K^^co^Sr^^tei^MO S F ETcOL ^ 

N2coy- hmiEiiv 1 izm^ih^nfzm,^/A'^<r>ftti 

W-hn$JixX\^'^zt\zf£^o f*oT, i$mn(DX~)\zv 

1 (zS^iA'^n/cSIE/i^MO S F E T N 2 cOL^l^fjl 
mm.J: ^9 /J^^ < hL< itm\:f^mzf^:^X L ^ 

'jm-^iZit. 7-K.T$/j>" H" (::?ioT*>MOS F ET 

^b^\^^m^^iizti:<D,, x:(0-^Wz. ^' l-^mzmioJtx^miiL 
m^Vlt^ioi^X'h^\^H><D{Zf^^X "XOX^ ^cO 

t LXm^)fz'tZtf/^X^^£\.\ 

[0 0 3 6 ] —ij-^^^mit. »^iA^n#cov 1 comii^ 
Vcc- VthJ: ^) < i-^ttifg'r(i;t^ •bCO-Cctb<5/!i^ 
• coit^tCt;i:!^^[±i Libll^^fTofclf-g^MO S F E T 

hii^ime^A v^r^#5^ ir/^'c^^o i^o-c, ccoflifs 
10 0 3 71 iJt^mx\t±mizjii^<rzm^ih:^\^^{zm/)-^ 
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[0 0 3 8] :!^^m<omz.<DMm,m(oyay'^mi:\^u 

[0 0 3 9] HSiCibH^T, 5 1 {i^CESSS. 5 2(i7 
— KK^-f/<. 5 3(i^f^MOS FET, 5 4, 5 5, 
5 etii^ffil/LSJ^fcl^. TFTS(}Op<^Uir/u. 5 7 {± 
#)ElEl£S5 1 ic J: »9mz^.mGEVccJ: ^ Ki:mf±ych 
iz^fE^JlxtzMM^m'Ts 5 8 li;^ ^-^ U ir/u$&m^^, 5 9 

H'* coS;iESrg;ai|l;i±VccJ; »9 t>;^# ^imSE Vc.h(z^6 

[0 0 4 0] ID 5<0^5Ej^iJ<^?SffJ[a(-lVcc/r» 1.2V. 
Vch;^5 1 . 8 VCQfltOv-^ :=L L — 3 :y'i&m^^^Lfzh 

CO0#<Dm)± ^ ?;^5t5a}#C/:> Vcc 9 t:^^^ (C»EE[El?g 5 

L0#b^*y h*Sl::+^^;^#/^IISibff^ (AV) >arS?«9ilir 
[0 0 4 1 1 luefi. ll5{CT^Lfc;*:^p>ecom:ico.^ig 

\n(DW^^'rEm^\:in'^LfzmX'hKi . Vcc;6U . 2 Vco 

mflL^fi 7— K^Soo" H" co0#fioS;i£/i^ i . 5 v *T'(i 
(Sir A>ir*'OX'^<)o L/i-L^^/;^b. Kn^co" H" (O 

•7- K^comiE^ 1. 5 va±(c#0E-r5C^Ci:or 

[0 0 4 2] :^^m(DmiL<Dm:mm(ov - v kv-t 

(0 0 4 3 1 lil7(0[ElSSllT', 7 1 t3:X7='=i — y . 7 0 
{:±Xx ^-ycoa:i;^l:/±S^, 7 2. 7 3. 7 4l;tPM 
OSFET, 75. 76, 7 7 {-t NMO S F E T . 7 8 
(i'7'-KJS, 7 9(*p<^'j-fe:/UTU--C'^^. C^-KK 
^-f'/<(;J:7 5. 7 6. 7 2. 7 3 ;^)-6?i 5 N A N DIhI^S 
ir. 7 4. 7 7/i^ib:^.i:5^ >/<-:5^[HlK;!>-^«bffi/^$lL 

8 1, 8 3, 8 5, 8 6 (iNSycO'^in/U, 8 2, 8 4 fi 
P^CO^ 8 7, 8 9(±P^-\'>4'-^l-MOS F E 

T. 8 8. 9 0 {lNf--\' ^^wUMO S F E T. 9 1 {rtT;'^ 



cc/y-iiStgJ^mc^n^o — •7- K K^-;'.'<cDPMO S 
F ET(C(±m?®fl;)5Vcca±(-#)£^4l-7timGEVch/y'W 

CO" H" comiE^vchic, " L" ^/>mi£^ts*l:f5:vss 

- .^7t, X7^"::^-f^V^{±l;^JS^ 7 0 

[0 0 4 4 J —U. {TrralSir^ol^Tfi. Xx =2-:^''4'co 
lH]gg{3:VccCOl;fi(3ll7E$4x/*ciN'7^/i-8 1 "^{zm^f^^ 
ixtzMO S F E T 8 7 ^ , V ss(Dmmzmm^ixfz P ^ 
^/U8 2CffJ/S^n/hMO S F ET 8 Sf)-hm^^\X 

Vchco-ffifeiZilTE^nT'cN zn /U 8 3 (Zfl5^$;ix/:: PM 
OSFETS9i:P'7^/^S4 {zMj^ & MzNUO S F 
ET 9 2f)-hmf^^^x^. Z(OX -){cLT-0<n^/^o 
/-cllZ^Sffi^ffli^'C^— K V ^ ^ ^<^m^'t h Z t f)-"^ 

F ET^t?^^/^N5!i'>^^^9 1 (cH^n/c^Si ^ P §!/ /u- 
9 2C04^(H1H^^ ^C: j;oT. Sffi 8 0 m^6t/(::*feJt 

(0 0 4 5 1 *:^P^co^HcO|lt»Sf?'Jcoy n -^^ H i: ^ g|5 

[O 0 4 6 1 [l8(Cjol.>'C, 5 1{i#/±[H]^, 5 2H7 
— KK^-r^<, 5 3ii.#|t?MOS F ET, 5 4, 5 5, 

5 6(3:. TFTi!|coy^'Jir/U', 5 7 {i#)±l£]!fg 5 1 (I 

?lJ^ST-, 5 8(ip<^-'Jir/u*&®.|g, 5 9{i7-rj^-e^> 

j± ^L/cmiE V ch ^ ^ »; ir /uj&m*^?. s s 4^ -^b ^ ^ 

[0 0 4 7] ISl 8co||teMcOyj!£ffJ[2]fj:Vcc;j'^ 1.2V, 
Vch/i* 1 . 8 VCOH#60'>^ ^ U — v^a > &ff^^T^ L /:i 

ir^UF^gr>cO/- KV 1 (iVcc- Vthcomi£r/*S^iZ^^H 

iig;'^/i»^ii5^6bn^ft?S^^T-coTFTco<^;^t::j:*:) , v i 
//*?cl;$iiVcc-vthJ: ii5 1. w?i^, f/toT, 
m^\^LmmzX^miz\t/'^')'tJi^y—Vy l 

-t > r T -C+» - comil ^i^SilVl-C 5 C i: 13 /X 5 .> 

[0 0 4 8] (119(3:, ^^gn^co'^ZcOllliS(fiJ<0'?;i31:4'5E 
fflfltlic ^ L fc H 'C . V cc . 2 V coi)# v -Tr M ir ^Uf-gfl; 



(7) 



- I 2 0 8 S 2 



[0 0 4 91 (119(3^^-,): '){Z\i'^y h ^(OmitLm^t / --e 
!i -tr /i-?f.&€ISl:)E V m/ri 1 . 5 V ^ X'lt{3i t A. t' 0 X\h 

[0 0 5 01 *^^P^tO'€0gco^1/fel^iJcoy n Hi: ^gB 
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PURPOSE:To provide a static RAM which Is highly integrated and has a low power consumption and 
can be operated with <=2\/ low voltage. 

CONSTITUTION:A low-power consumption boosting circuit 51 is used to raise the voltage of a word line 
58 or a memory cell feed line 59, and the internal voltage for write of a high resistance type or TFT type 
memory cell is raised. Since the low-power consumption boosting circuit is used, the reduction of power 
consumption for wait as the feature of an SRAM is kept. Since the high resistance type or TFT type 
memory cell is used, high integration is obtained. Since the internal voltage of the cell for write is raised, 
a difference signal on a pair of bit lines is increased and the operation with <=2V low voltage is possible 
at the time of read. 
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